The distributions of pairwise distances expressed in terms of number of substitutions per site are estimated from the best-fitting model, within the Homo sapiens sequences (A, n = 14535), between the Homo sapiens and the first six Neandertal sequences of Figure 1 except Scladina (B, n = 855), between the Homo sapiens and the Neandertal sequence from Scladina (C, n = 171). The y-axis shows the percentage of the pairwise counts. The arrows show the means of each distribution. The means of (B) and (C) (0.108 and 0.136, respectively) are significantly different (p < 0.001). The distributions in (A) and (B) overlap extensively: 95% (and 99%) of this distribution depicted in (A) overlap with 21% (and 69%) of the distribution in (B). The extent of this overlap is drastically reduced to 7% (and 21%) of the distribution in (C). Actually, 94% of the distribution in (A) does not overlap with (C). 7 In humans, the physical differences between the sexes are readily apparent, but possible cognitive and perceptual differences are less obvious. As social animals, humans have specialized mechanisms for recognizing facial expressions, but the extent to which these mechanisms are tuned to differences between male and female faces remains unclear. We measured the efficiency with which emotional expressions conveyed by male and female faces are detected by male and female observers. Angry male faces were detected significantly more rapidly by male than female observers. Moreover, detection of angry male faces by either male or female observers was scarcely affected by the addition of neutral distractor faces to the search display. Our findings are consistent with the notion of a perceptual system in both males and females that has evolved to rapidly detect aggression in males.
In humans, evolution has resulted in marked differentiation between males and females [1, 2] , including differences in the structural and functional organization of the brain. These differences are reflected in patterns of cognitive and behavioural abilities [3] . For example, females tend to perform better than males at fine motor and perceptual discrimination tasks, whereas males are better at route-finding tasks [3] . Males are also physically larger and more aggressive than females, and so more likely to pose a physical threat [4] . Such physical differences between the sexes may in turn have shaped the cognitive processes involved in detecting threatening behaviour in others. Early detection of an angry facial expression, for example, might reduce the likelihood of an injurious or potentially fatal confrontation [5] . Similarly, detection of a fearful expression might warn of a potential threat in the immediate vicinity (reviewed in [5] ). Although much emphasis has been placed on such cognitive and physical distinctions between the sexes, few studies have investigated differences in the efficiency with which males and females perceive facial expressions, despite the potential importance of affect perception for survival. Recent evidence suggests that females are better than males at recognizing non-threatening facial expressions such as happiness or sadness [3, 6] .
We compared the efficiency with which males and females detected threat-related or non-threat-related facial expressions in arrays of neutral distractor faces. From an evolutionary perspective, the potential for physical threat from a male is greater than that from a female [4] . A perceptual system that prioritizes detection of angry male faces, which directly signal potential threat, is therefore likely to be advantageous [5, 7] . Our investigation focused on detection of threatening expressions in a large group of male (N = 78) and female (N = 78) participants. We presented an angry or fearful target face in an array of neutral distractor faces ( Figure 1A) . The comparison between angry and fearful expressions is of particular interest because, although both expressions signal potential threat, angry faces represent the source of a threat whereas fearful faces warn of possible danger elsewhere in the environment [8] .
Face photographs of 12 individuals (6 male, 6 female), each displaying angry, fearful and neutral expressions, were selected from a standardized set of stimuli [9] . The faces were cropped using Photoshop 5.5 (Adobe Systems) to fit within an oval window subtending 1.6° x 2.2° of visual angle. Mean luminance and contrast were matched for all faces across all expressions. Either four or eight faces were positioned in a circle around fixation so that the tip of the nose was 5.2° from the center of the screen ( Figure 1A ).
Male and female participants both detected angry faces significantly faster than fearful faces, F(1, 152) = 36.72, p < 0.001 (Cohen's d = 0.52). Crucially, however, this advantage for angry expressions depended on the sex of both the target face and the participant. The time required to detect female Figure 1 . Example displays from a typical trial of the visual search task, and graphs of mean correct reaction time (±95% confidence intervals) for the two set sizes, plotted separately for angry and fearful face targets. Participants (78 male, 78 female) searched for an angry or fearful target face amongst neutral distractors, and indicated its presence or absence via a speeded keypress. (A) Example search displays containing an angry male target amongst three neutral distractor faces (left panel), and an angry female target amongst seven neutral distractor faces. There were equal numbers of male and female faces in each search display, and equal numbers of male and female targets across trials. Each trial began with a fixation point in the center of the screen for 1 second. This was followed by a search array, which remained visible until a response was made. Faces were positioned equidistant from the center of the display. Participants searched for the same target expression throughout a block of trials; set size was varied randomly within blocks. Each participant completed 160 trials (50% target present) per target expression. (B) Mean reaction time for male and female participants searching for a female target face. (C) Mean reaction time for male and female participants searching for a male target face. faces, whether angry or fearful, increased uniformly with an increase in set size from four to eight items (p < 0.01; Figure 1B) . In contrast, although detection of male faces also increased with set size for fearful expressions, there was no set size effect for angry male faces (p > 0.05; statistical power = 0.89; Figure  1C) . The absence of a set size effect for angry male faces was confirmed by a highly significant three-way interaction between Target Sex, Target Expression and Set Size, F(1, 152) = 10.670, p < 0.001.
Search times also varied according to the sex of the participant: males detected angry faces faster than females, despite equivalent search times between the sexes for fearful faces (Target Expression x Participants' Sex, F(1, 154) = 5.790, p < 0.01; Target Expression x Participants' Sex x Set Size, F(1, 152) = 27.971, p < 0.001; compare Figures  1B,C) . A post-hoc t-test verified that males were significantly faster than females in detecting an angry male face (p < 0.01; Cohen's d = 0.56); however, there was no difference in the speed with which male and female participants detected fearful faces (p> 0.05; statistical power = 0.82). This finding suggests that any threat detection system for angry male faces is more pronounced in males than in females.
To rule out the effects of low-level featural differences between expression types, we also examined search performance for identical displays that were inverted to attenuate facial expression cues [10] . There were no significant differences across the factors of Target Sex, Participant Sex or Target Expression, demonstrating that the effects for upright faces cannot be attributed to featural differences between the sexes or expression types. Further, there were no significant priming effects due to the repetition of a particular face (F(1, 152) = .96, p > .05; see Figure S1 in the Supplemental data available on-line).
We also examined participants' search performance for a neutral target face amongst either fearful of angry facial expressions. There was a significant main effect of Distractor Expression, (F(1, 154) = 45.86, p < 0.05) and a significant main effect of Set Size (F(1, 154) = 202.22, p < 0.05). Crucially, however, none of the other main effects or interactions were significant, in contrast to the results of our main experiment (see Figure S2 in the Supplemental data). Examination of search performance for the remaining primary facial expressions -happiness, sadness, surprise and disgust -found no reliable differences as a function of sex of the target. Interestingly, female participants detected targets faster than male participants for every expression except those indicating possible threat (see Supplemental data).
Our results are consistent with the idea that evolution has refined and differentiated a threat-detection system in both males and females, for several reasons. First, angry male faces are prioritized by individuals of both sexes, as evidenced by the absence of any increase in search time with an increase in the number of neutral-face distractors. Second, males detected angry faces faster than females suggesting that the male visual system is more attuned to angry faces than the female system. Third, females detected the non-threat related emotions of happiness, sadness, surprise and disgust faster than males. This pattern of results suggests that, although males are biased towards detecting-threatening faces, and females are more attuned to socially relevant expressions, both sexes prioritize the detection of angry male faces; in short, angry men get noticed. The advantage for detecting angry male faces is consistent with the notion that human perceptual processes have been shaped by evolutionary pressures arising from the social environment [1, 5] . The editors of Current Biology welcome correspondence on any article in the journal, but reserve the right to reduce the length of any letter to be published. All Correspondence containing data or scientific argument will be refereed. Queries about articles for consideration in this format should be sent by e-mail to cbiol@ current-biology.com
